To approach the mechanism of the lipotropic effect of myoinositol, rates of incorporations of injected 14C-acetate and 14C-leucine into cholesterol and protein moiety respectively, of plasma lipoprotein of rats, partly recovered from Handler's fatty liver with this cyclitol, were investigated in comparison with those of fatty liver control. The results indicated that the incorporations of these isotopes are equally elevated by curing partly the fatty liver with myoinositol.
In addition, higher incorporation of 14C-leucine into microsomal trichloroacetic acid-insoluble fraction was observed with rats injected with myoinositol.
It was suggested from these results that myoinositol plays some role in the over-all mechanism of the synthesis and secretion of plasma lipo protein in the liver. in addition to the B vitamin complex which is given to fatty liver controls obviously lowers the extent of fat accumulated in the liver (Table 1) . To ap proach further the mechanism of such lipo tropic action of myoinositol, our investigation has been initiated by a comparison between the rates of incorporation of injected 1-14C -acetate into cholesterol moieties of plasma lipoprotein fractions of rats suffering from fatty liver and those treated with myoinositol. Obviously, as shown in Table 2 , there is a significant difference in the rate of cholesterol labeling, and higher incorporation is found in rats treated with myoinositol. Since the liver is the principal site for cholesterol biosynthesis (20, 21) it is rational to consider that most of isotopic cholesterol found in the plasma lipo protein fraction is hepatogenic. If so, the difference found in the rate of cholesterol labeling would reflect some beneficial effect of myoinositol on the system of transporting cholesterol from the liver directly to the blood stream. A similar result is obtained when 2 -14C -acetate is used as substrate (Table 3 ). In this case the efficiency of labeling is consider ably higher than that found with the use of 1-14C-acetate, which is not inconsistent with values expected from established pathway of cholesterol biosynthesis (22) .
Incorporation of Injected 14C-L-Leucine into Protein Moiety of Rat Plasma Lipo protein Fraction
As shown in Table 4 , the effect of myo inositol on the labeling of protein moiety of plasma lipoprotein fraction with injected 14C -leucine is likely to be in good correspondence to the labeling of cholesterol moiety with in jected 14C-acetate. The specific radioactivities of myoinositol-treated groups found 1 hour after injection are obviously higher than those of fatty liver controls. As fats and cholesterols reverted by the treatment with myoinositol.
Four hours after injection, however, spe cific radioactivity of myoinositol-treated groups begins to fall in contrast with the fatty liver controls in which it is still increasing. This fact would indicate that by curing the fatty liver with myoinositol the rate of turnover of hepatogenic lipoprotein increases.
3. Incorporation of 14C-Leucine into Liver Microsomal Protein Table 5 shows the specific radioactivity of trichloroacetic acid-insoluble protein of liver microsomes obtained 1 hour after injec tion.
In good agreement with the fact observed in the rates of incorporations of 14C -acetate and 14C-leucine into plasma lipoprotein fraction, the specific radioactivity of micro somal proteins of rats treated with myoinositol is much higher than that of fatty liver con trols. The result indicates that the hepatic protein synthesis, which is probably inhibited when rats are suffering from fatty liver, is increased by curing the fatty liver with myo inositol. 
DISCUSSION
In the present study, the point to be emphasized is that the transport of hepato genic cholesterol into the blood stream is considerably enhanced when fatty liver is cured by the action of injected myoinositol. Before discussing the significance of this enhancement, however, it may be valuable to consider about the principal route through which the present isotopic cholesterol emerges into the blood stream. Although direct identi fication of plasma lipoprotein bearing labeled cholesterol as constituent has not been made in the present study, several lines of evidence appear to support the idea that the main route is the direct secretion from the liver as a constituent of hepatogenic low density lipo protein.
Certainly, it is possible to suppose that another route such as the excretion through bile duct and reabsorption from small intestine is also working.
However, the con tribution of this route may not in fact be so large as that of direct secretion, because as reported in the previous paper (1) the removal of deposit fats and cholesterol in the liver as a result of myoinositol administration appears to occur predominantly from the central vein of each lobule, not from the peripheral region. In addition, as pointed above, the amount of chylomicron in the presently prepared lipo protein fraction is considered to be very small because any fats and cholesterol were not added to the diet in order to minimize the chylomicron secretion from lymph cells and, hence, fractions collected as dextran sulfate complex are expected to be mainly hepatogenic HASAN, KOTAKI AND YAGI 1970 low density lipoprotein. If the above consideration is the case, the present results indicate that the action of myoinositol is obviously in the direction to cease the decline of plasma low density lipo protein secretion from the liver. Therefore, it is rational to take the myoinositol's effect into account in connection with the biosynthe sis of plasma lipoprotein in the liver and/or with the mechanism of its secretion into the blood stream.
Probably, the production of "transferable" phosphatidylinositol in the liver due to the enlargement of myoinositol pool (23, 24) is intimately correlated with these mechanisms.
Several workers (12) (13) (14) have indicated that a considerable reduction occurs in the level of circulating low density lipoproteins when rats are placed on choline deficient diet for several days. This may be explained by the fact that the choline containing phospho lipids are the main component of low density lipoprotein (25); they are probably essential for the binding between neutral lipids (fat and cholesterol) and protein.
Although the content of cephalin in the plasma low density lipoproteins was reported to be small (25) , it is possible to consider that phosphatidylinositol is also an essential con stituent to make up intact lipoprotein. If this is the case, myoinositol would also be an es sential factor for the transport of neutral lipids from the liver. Besides this point, however, it seems inevitable to show how the lipo protein thus produced is secreted into blood stream, in order to reach the full understand ing of the over-all mechanism of fat extrusion from the liver. In this respect, it is worth to cite here the view of Hokin (26) on the role of phosphatidylinositol turnover in the mecha nism of zymogen secretion in pancreas.
The present result has indicated that the incorporation of injected 14C-leucine into the liver microsomal protein of rats suffering from fatty liver is considerably lower than that of rats of which liver condition is improved by the myoinositol treatment.
Although this fact is not inconsistent with the increased incorpo ration of injected 14C-leucine into plasma low density lipoprotein of rats treated with myo inositol, it does not mean that only the plasma lipoprotein synthesis is depressed in the case of fatty liver. It is more likely that the pro tein synthesis in the endoplasmic reticulum is totally decreased, and this may be, even though partly, explained by the fact that the level of lipoperoxide, which is toxic for various enzymes (27) , is high in the fatty liver of this kind (28) .
